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ABSTRACT 

This study was designed to investigate the impact 
that collective negotiations have had on teachers* salaries in Ohio; 
and the relationships between the incidence of work stoppages and the 
characteristics of Ohio school districts. Since the focus of this was 
twofold, it was found necsssd^y to employ several statistical 
techniques to accomplish the objectives of the study. The first part 
of this report deals with the model and data base used to explain the 
variance of average salaries for public school teachers in Ohio. 
Another section sets forth the research design used in ascertaining 
the characteristics of school districts that had strikes. Empirical 
data presented in the report show the results of the factor and 
discriminant analysis. Conclusions and recommendations are also 
presented. (Author/JF) 
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i.)ui.\iug tho pfiijt twolvo yoiirs tucii^hui' milltaiK^y hac boon 
c^xi-n'eBH^3d bv 1) tnort3c-:\r,ed uso of eolloctive bargaining and :!) 
liio U8G of the strikti to impi'ove their salarioB and to advanoe 
their job securitv. Nationallv , and eBpeciallv in Ohio, public 
school teaohern have resorted to economic action to improve 
their welfare. 

The purpose of this study is to investigate 1) the impact 
that collective negotiations have had on teachers' salaries in 
Ohio; and 2) the relationships between the incidence of work 
stoppages and the characteristics of Ohio school districts. 

II . Ob j ect ives 

Our research was designed to analyze the impact that collective 
bargaining has had on teachers' salaries in Ohio where public 
employees do not have the legal right to engage In collective 
negotiations as exist in the private sector. Nevertheless, 66 
percent of Ohio's nchool districts are represented at the collective 
iMFf-aining table by the Ohio Education Association (406) or the 
Arnervican Federation of L^bor (B). Teachers are definitely on the 
move to improve the quality of their working environment and their 
i ncorric . 

.N'.-^ficnally , the incidence of work rotoDDap.es in the Dublic 
••.ohooln ban increased at an alarmi.np. rate durinr, the past year. 
A studv bv the Department of Labor"^ revealed there were 8 8 
teo.oher r-.tr'ikcr, in 1968, but 97 in the 1/ir.t nix months of 1972. 
-•itr-ike:- by teacher-r. in Ohio have alno been increasing since 
iOf.--> ovon though 'Otiio's I'erp.ur.on Ao^: vu' 'bits any nublic 



Strikes and tho usi? of eQ;t,,l.vjgt;i,Vv) a<itioii r^-ilne iiupm-^tant 
tioonomio and soaxal issutui c onooi^ninj^, the luturu linanoing of 
public i:dduoation in tlu.; nation. Can su^hool di«trictp continue 
to raise pi^porty tCiXtis or must now soui^e«3B of taxation be 
developed to finance public education? Tnci-^easGd demand lor 
higiiei' salaries are adding to the tax burden in most cities eind 
states. Moreover, should teachers and other public employees 
have the legal right to ei-igage in collective bargaining? 

II T . Review of Literature 

Earlier studies by Kasper , ^ Thorton Baird and Landon,^and 
Hall and Carrol ^ attempted to shed light on the effect that 
tt-acher organizations have had on salaries. One of the major 
difficulties these studies encountered was either such an aggre- 
gated data base for their variables or restricted their sample 
to include school districts from many states or from a very 
restricted area of one state, th;it their results have to be 
treated with caution. Only the Lip:.^ky and Droting studv of 
the effects of collective bargaining, on teacher salaries in New 
York state deals with a large number- o* school disiTicts within 
a fU-vcn state having the same tax lav/s, ;'tate aid programs, 
requirements ior teacher certification, and etc. 

Since the design and model o:" '.-"ach of -clio pr(?vious rjtudi.os 
dift>r, the results vary on the f^ffe^ct'-. that coljoctive hargri i ni n^, 
nas.ha.i on teacher salaries. Ka-vp'.:r' ' :^ rionforinr. ;;tudv revealed 
that collective negotiations have ha: dn i ns Irni •' i cant effoc+- on 
teacher.-* salarif^c. Raird and i.an !c.in concluded that the perc*-'nta.. 



in<5x«»2a.^«2 in aaloirl.j^ tluu- wao nogoi;lat'<Kl by ^National Eduoatior. 
ri4'v£ot iateci by Ameriocin Fedt^'i'ation of Labor' (AIT) loaalB had an 

« 

hisigiiif iccint: aifect on adjusting salax^loo. In t:he Thorton'^ ntudy, 
v%hich analy;::ad scliool diatrictB :ln cities with a population of 
over 100 .000 , tlie effect of collective negotiations waB significatit 
and added 2,3 to 2* 8 percent in salaries. Likewise, Hall and 
Carrol found that teacher organisations in 12 5 school districts 
of suburban Cook county significantly added about l.B percent to 
salaries • 

The Lipsky and Droting"^"^ study, which tested the effect of ■ 
unionization after the Taylor Law permitted teachc?rs and other 
public employees to engage in collective barga^' -ling , concluded 
that negotiations had no effect on the salary levelr; of teachers 
for all (excluding those in New York Citv) school districts, 
however^ the union did have a significant impact on salaries in 
small towns. In addition, after unionization was lopalized, the 
ef]'ect on salaries frop. 10B7 to 1008 was ])uth positive and 
s ignif leant . 

r V . Procodures 

The focuv^: oi this study b^-^in.' tv/o-fold, it. vms found n^'.cessary 
to o::;plo7 ':ievor-.il statistical *>u:hn:quos to a:jcoinplish the objec- 
livo:: o: t'Mis study. Pai^t A r^.-c.-^ion IV -lorilr; wi ! h the model 
and datri b:ise usco to oxpil-iin tho virianc^ of -iV'-raro rjildrios lor 
vubl!;. school teach^'^r^-; in Ohi^:. '"iri c.>: S-ctio:: iV set:: forth 



thQ I'Qst^iaiL'eh diurign uni^n in ».4 n c cnn- a ininj^ tho aharaotoriat Ici n of 
f?chool diati'iotr. thsat had 8tr;Lkt^a. St,,>otion V onnt.ninis tlu) 
t^mpirieal resultTS h:om tho modol unod in Pcu't A of Section TV 
on tho ofr'GQt of collectiva> bari',cd.ni.ng and Vavt B of jltiction XV 
shows the results o.i the factor and diacriminant analysio, 

Part A: The Model and Data Soui'Ces 
Tlieorv 

Our model to test the effects of collective organization 

on Ohio teacher average salaries is posited in the form: 

AVGS = + ^AGI + q TVPP + ^STM + ^^ADM + j-^OT) + 

^AGRE + ^PTR + e 

where AVGS = Average Salary 

AG I = Adjusted Gross Income Per Pupil (1966) 

TVPP = Property Tax Valuatioji Per Pupil 

STM - Local School Tax Millage 

ADM = Average Daily Membership (attendance) 

QD = Organized District Bivariato Variable 

AGRE = L'xlstenco of a Written Contract Bivariate 
Variable 

PTK = Pupil Teacher Ratio 

Alpha, Fjeta and Epsilon, respectively, represent the constant term, 
slope coeificientG and the erroi^ term .found in the conveiitional 
linear regression model. 3. 



The fivnt two inck»pondont varl«hXi>ii may l^o viewtid a?. !n©ar.uring : 
rA\^. iin^iut^iaX w»ijXl r.ioino of' tlua i^^chool rliRtrlat trom the |.Hn,^j:siH'>cit.iv« 
of tlu5 votai- anci in toriiif^ of th« oivrtilabXii? tax ba{;'.o. While? it haa 
buen commonly aBoumocl in the iitorcitui'o that tliGSui two avQ cloac^ly 
linked, an examination of the CoiTolation Mati'ix in Tnblo 1 t'ov our 
::.cimple data shows othenviae, Afi_I moajuraa ad3Ui3t:t"3d groan inoom« ao 
defined on line 18 of the Internal Revonue Service Perf5onal Inaome 
Tax .rorm aggregated to include all returns filud in the district 
divided by school attendcince . -^^ This variable might be viewed as a 
rriGasure of voters' ability to pay and an index of their taste for 
•.'xpenditures on education. In addition, AC'J probably represents 
rti^-f.ional factor price differences. We used ARI measured for 19B6 
in -our cross section model because 1970 census data by school dis- 
trict was not available at the time we made our initial runs. 
Subsequent teatn established the high des^ree of association between 
AG I and the 1970 census income e:-,timater. (r = .03). Our preliminary 
dr^.^^csiir-ent of this variablf? a: so do l.Tmlned th.-it a very large percent 
of th^ variance that occurred in this variable was within county 
groupings of districtr rather than between counties. 

This means that local dif f erencer.-; in AHT v;i thin a countv 
ret lect income sep.regation of voterr, /-md not ju"t regional cost 
•■] i f i oronces while TVPP differencer- rv^-.r-esent varvlnp porcentaf'.os 
o; indu;.;trial and commercial j-ropprtv in a d i r,t r i t ' s t:ax base. 
In Ohio it. l:i possible to have relntivolv lii.yh incc-)mt.' i-jvols tor 
the voters ..md low amounts of tax l\.t -e in i.ii^Ur-.lct so that tlio 
tor::, rnch, or pooi , must specify '.•it.ncr- the votft'.-; or tfie tax hase 
lor- purposes of ciarity. T};e ox i "- 1. *.t-ic-c q!' a r\ic:^i ^ ■.'.:< base ma]<es 
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given iax n\.lllc\vt«.', 

STM is a nu'asu'ro of tho vottu'ii wiIlin.''in»^Bp. t-o tax tht"'^ baso 
availabl^^ ii^ the ciiati^lof , 3ii;o of the school distritDt, 
meetBurev.1 by APM* v-/oald tond to \m asaoeiatdKi wit.h the dQ^?;i'Qe of 
urbaniiiti'jioii in thQ artja wherv^ t]\c-\ sohool diatriet was looatod, 
Hl.f,hi:'P BalarioB v;ere poaittul for lii^-flioi' ADM diirtrf.ats on thQ 
v',rounda that more lugher paying poBitiona ansociated with sporia'i 
education would occur in the larger distriets. Suoh larger dis- 
tricts in urban areas might also be viewed as undesirable by 
teachers who might view the loss of profesBional autonomy in the 
more complex districts and perhaps the presence nf social tensions 
aa requiring higher pay to attract their services. 

0£ war; a dummy variable assigned a value of one if the 
district had a teacher organisation advocating collective bar- 
r.aininr and zero if it did not. Since many districts had i3uch 
.-)rfani:MtionG , but had not aci^.ieved a written contract, we intro- 
duced another dummy variable AHRr: which indicates the cxir^tcnce 
s'>!" a written contract between teachers and the administration if 
ceded one and nero Tor no agreement. IVe expected thdt the prenence 
or m organization advocating collective barp.aininr, mipht induce 
the adiriinistr-at-ior to prant pi>^,hor Galarie;-.' in the hopen of allay inp, 
;■ ronsurc'?- to co I lect i vely barpai n . 

:"-ince iiall and Carrol indicated th-it they had found evidence 
v.'.:- indicate Gome trad^ cf f I'etwcen njl-u-v Icveln and cla'-.s: !"ii'<:o^ 
we include P'l' P In our ir.odr-1 e.'xpMC t; i i,r Ihri t. l<irp"r' ration wcMiLt.l bn 
r;'-jr! it i veiy as.socic^ted witli hipher' ivrap.n "alarieri. Other 



■ - . ■ ■ ■■ •. • • ; 4, ■ ■ . • - ■ ■. .■:,-:-:'-fSf&^. 

vcii'iiibl.ty;-^ viffvii QQmd.mmd Ibut,' ^uvo m'j<&au)(\ qu grounds ihut 
utVipiriQ^l datfdt mvo u(^% avAUablt* to inoaf^ui^e thorn or bocanoo 
thoy inti^oduood obvious t'wo--\v\ay Ofiusalitv into fli(;" nioddi. An 
r:*x ample of tha first tvpa veiri^iblo Wcib If^bvu^d the dt?mynotration 
effect which hypothosiijc^d tluvt isueeeissful wagu na^o fiat ions by 
one. erpjini Sell; ion in county might spur othor noarbv diatriato 
to nay ii igher .Sr,aariQii to incr^msti thoir efforts. Wtj hcul no 
means of dating contracts and were not certain that the county 
v/fia ci !!u'dni.ngfu] gv^ogrdp)u'.e context ,;ind 30 abandoned tlii;^ variable. 
A more proniisin;.', variable v;aa a measu-e of fringe benefits. Data 
on \his £5ubj<act, liowGver, in reported in such a manner that 
we were ne^t able to construct an inde:-; of their economic value 
for the individual diistrictB to include in this analvsiss. 

An example of the second tvpe problem is d mc^asure of the 
levt'l of training via a Master I'lcnrcy /Baccalaurate ne^?.ree ratio. 
This variable was initially appealing' Init wa;' >^o:]ectr>d on grounds 
that: hii3her than average salaries mav h.ivo ai tractto^l higher cre- 
..ife^ntialed teachers into the district, thus introducinp; two-way 
causality into the model. 

'i'ho raodel posited in its finril form (ixperrtcd positive regression 
coe ! f icients tor all independ<?nt v,ir i cil.> Los so that hiphor salaries 
wort' expected in hit'h income, hir.h propei'tv vaiwo, ]\'\:\]\ tax dis- 
ti-icts tn.iJt ha<I an or.e;dni •/ it i on f.-f-jsi ni' foi' ^ i v<? bargaining, 

'i'ht.' existence o; d collectivf^ !a) .'a i ni n^' af.'.re? •!:!?.' n t jnd larpio class 

were .il..;o cxpt.'ctcd lo -tccoum' 1 •■]■ jiii'hf^t^ ■■ i ; i-ii'n. 
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Out' aanVi-lt^ (jontaiiKid '.M>5 oul: of: th© 62U Ohio Saliool Diatriota 
for iy?0-»Vl QahQQ-l yaaxs A;i-l dsla in our a^unpH.t; Iq iov :iJ?X. 
Qxcopt APl^ which wat^ ualuulated oU: an Interna X Rovonuu Sarviou 
tape file of 19G6 poi^sonal income. The oi'gtanii:',atiQn (OD) and 
agreement (AC-5KE) dummies woi^e obtained or a mail quest ionjiaire 
that follov;ed up the initial mailing by polling the non-responding 
school districts. Thti 225 usiablG responses producc?d a very repro- 
sentative sample v;hiGh was distributed betv<;een SMSA center city, 
suburban and exurban (none SMF;A) districts in proposition to thoir 
distribution in the state. 

Table 1' gives the tv>70-way tabulation oF the sample between 
urban and organissat ional character-' s tics in the sample indicating 
that 57?o of the. districts had some form of organi;::ation. What 
was surprising wa'^ that 60-6 of the center cities in the sample 
were not or;5anized while a major:i ty of both subur^ban and exurban 
respondents were organised. The largent group of our school 
districts were located in the suburbr, of Oliio'r, lU Standard 
Metropolitan Statistical Areas. 

All other data was drawn from our' Financinr Education Group 
tape files. The interrelations between the variables are given 
in the correlation matrix in Table I. 
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Covr«^lation Matrix of Ohio Public School Variables 
in the 225 District .Sample (1971) 



TVPP 

STM 

ADM 

AG RE 

OD 

PTR 

AVGS 



AGl'^' TVPP 
1.00 .35 
1.00 



STM 


ADM 


AGRE 


OD 


PTR 


AVGS 


.17 


. ?8 


.1''4 


,17 


-.22 


.55 


-.32 


.06 


.07 


.12 


- .U6 


.U3 


1.00 


.16 


.07 


. ou 


-.03 


' .24. 




1.00 


.03 


-.02 


.003 


.33 






1.00 


. 31 


-.07 


.16 








1.00 


- .08 


.07 










1.00 


-.25 












1 . 00 



•'•AGI was available for 196B only. 
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Part B: Research Design for Strikes 

In order to exajiiino the characteristics of Ohio School Districts 
so tliat some meaningful distinction can be drawn between districts 
that had strikes and those that did not, an R-type factor analysis 
and a linear discriminant analysis were performed. What follows I'.s 
a non-analytic discussion of both these techniques to familiarize 
the reader with what is being attempted. 

Factor Analysis 



Factor analysis is a statistical technique or scien'rific 
method for mathematically analyzing data. Its single mos " dis- 
tinctive feature is its capability of reducing the data to several 
empirical constructs called factors. The factors, assuming that 
some meaningful variation exists in the data, can be interpreted 
as dimensions or theoretical constructs bridging diverse phenomena 
which erhibit mathematical relationships. They can be used to 
describe c ctual data regularities or to estimate universal patterns 
from a sample. The factors may also be employed to uncover causal 
order, explain uniformities, or classify correlations.. In adcition 
to their employment as a typology, factors may be considered char- 
acteristics or variables which can be used in other rer.earch 
techniques; regression, for example. Factor analysis may be usod 
deductively as part of a formal theory or, inductively, to determine 
unknown patterns of phenomena or unsuFiipec ted influences in the 
data l^ase. 

There are many specific u^en of factor analvsi'^. althou.rh 
mentioned .above, it is primariiv u-ed ar; .n dat ^i-reduc t ion techn'quc 
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which will (hopefully) result in the delineation or clarification 
of meaningful patterns of interrelationships or Gtructural dimen- 
sions in the data* It can also be used to classify or describe 
^'groups" of variables on the basis of their similar profile values* 
It may be used in scaling, using weights which are derived from the 
common variation between variables and their related factors. 
Hypothesis-testing, data transf orm.at ion , mapping and exploration 
for purposes of simplification- are additional uses. 

There are essentially five factor analysis models. Classical 
or common factoring is the most popular method. Others are 
principle com*ponents, image, canonical and alpha factoring. Common 
factor analysis assumes that only a few factors will be significant 
since, theoretically, there can be as many factors as there are 
characteristics. Therefore, a criterion (an eigen value) is 
employed to discontinue the factoring once the predetermined value 
is reached. This value may be considered to be representative of 
the minimum allowable variation in the data that is explained by 
a factor. That is, factors explaining, lens variation than the 
minimum acceptable eigen valiae v;ill be rejected. The principle 
ccmponent method , being purely mathematical , results in as many 
factor:^ az there are characteristics (or variables). The other 
methods are more similar to common factor analysis in this respect. 

There are three major steps in factor analysis: 1) Pre- 
i:aratIon of the cor^relation matrix; ?) extraction of the initial 
:'dctcro: and 3) rotation to termiinal factorn. Once the researcher 

s^-riected the relevant variabler; t--. be included in the analysis, 
tho appropriate measures of asnociation must be selected; most 
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factor analyses require product-moment correlation coefficients* • 
Tf the correlation coefficients betv;een characteristics (variables) 
are calculated , the analysis is called R-f actor analysis. If a 
correlation matrix of units (objects) is factor analyzed^ the 
procedure is called Q-f actor analysis. Of the two the R-type is 
mofjt common. 

The second step in the analysis is the construction of new 
variables on the basis of interrelationships in the data. Normally 
it is assumed that the resulting factors are independent or ortho- 
gonal. It is also assumed that there exists common determinants 
wliijh iniiuence observed variables and that the variation in the 
variables that is common is much greater than the non-determinant 
or unique variation. In other words, the correlations between 
variables are considered to be due to common factors. Communalities 
are estimates of the amount of common variances in the data. The 
procedure used to estimate the communalities, which are inserted 
in the main diagonal of the correlation matrix, determines the 
particular factoring technique. The last manor step is the rotation 
of the factors to their terminal solutions. In essence, this is a 
simplification of the original factors which may be accomplished in 
various wavs , none of which is conni'jered absolutely sunerior to 
rh^ dth^rr^s--it depends on the theoretical needn of the re-earcher. 
A r'lajor ciecision to be made is wheth^-r* ortricponal (independent) or 
cbl ique (correlated) factors are -Jonirpc^. The cbilqun St^lution is 
e:nr- i i-^ical iy more reali :3t ic while or r.'ho/onn 1 •'V-tr-rs are mathema- 
tically simpler to handle. ^.^^p.or : '-.'^.r.--^ o'' Th»' tf-^chniquen ompl-'v/e^d, 
the r<^fsultinp, terminal factor.^ a\'^ --if-^") i/.nato : : i ::>./n'> i ons or- patterns 
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of interrelationships and, hopefully, contribute to a better 
understanding of the general structure of the data. 

Discriminant Analysis 

The basic problem we are facing in discriminant analysis is 
to classify an individual into one or more groups on the basis of 
properties held by those individuals. If we >2xpress this in math- 
amatical terms we would say that we ar? trying to classify an 
individual w into one of k populations W^^ , W2 , ....W^ on the basis 
of measurements x, , Xr, , ....x on P characteristics. 

Tn linear discriminant analysis we are concerned with only 
two populations, therefore k = 2 and our populations are symbolized 
by and What becomes important in linear discriminant analysis 

is to find a linear combination of our Xn , ....x measurements on 
P characteristics that will yield a critical value. The critical 
value is then used to 'discriminate' between the two populations 
>/-, and If the discriminant function that has been found is 

>ove the critical value then v/e can classity th'^ ^ x^ ..♦.x 
measurement of an individual into pc-pulation if it is below the 
critical value that has been found we claGsily trie individual into 
population W^* The linear di scr' i m inant function takes the form: 

z = a-^ + 69X9 + ^-i^x^ 

1 1 Z Z p 

v.-'here a-,, , ....a are constants k:iOwn ar; 'li ":crirr.i nant co f ficient s • 
12' p 

from this function we classifv an , x^, . .x,. (which ropr^-'r^entn 

a vector) into a V/\ or depen-iin;- on v;:iethor or not the function 

1 ^ ^ 

V i*^:: L'i'*"; a value e^rcater than or l^^sr. ^h-m the cr-iLical valuo. 



The problem now roduces to choosing the constants a^, a,^-* 
....a^ and our critical value c such that we will minimize the 
risk of clasijifying an individual trom population in and 
an individual from V/^ in W-j^ . The method used to do this is to 
choose our constants a , a,, ....a so that we obtain the farthest 
separation possible between the mean of and the mean of . 
In order for this procedure to be valid the variances of the 
two populations must be the same, other';ise the overlap of the 
two populations may be so great that no classification procedure 
will v;ork. The c value is chosen to be halfway between the means 
of the two populations (u^ + \i^/2) . 

Logically what is happening is similar to stepwise regression. 
The difference being that the F statistic used in stepwise regression 
is based on partial correlation whereas in stepwise discriminant 
analysis the F statistic is based on a one-way analysis of variance. 

The program, chooses the variable which has the highest F 
statistic, which in our case denotes the variable with the highest 
separation of means relative to the variance. On each successive 
step the variable with the highest F statistic is chosen relative 
to the variables previously chosen. This process continues until 
all the variables are entered or until all those variables remaining 
Lo be enti-red add nothing, to our ability to discriminate between the 
two populations, 

Fi'crr; thir. p^rocedure we chose thf^ variables that 'best' dis- 
crir.inaLc by comparing', our computed r to tho ta'rilar F relative to 
r.ome level of 3 ignif icanct: that we 'ioGir'e. 



The variables used in an attempt to distinguish between school 
districts that hava strikes and those that do not are as follows: 



^1 = 


AG I 


Adjusted gross income per pupil 






TVPP 


Tax valuation per pupil 






APM 


All purpose rnillage 




\ -- 


TSM 


Total school rnillage 




^6 = 


CP? 


Cost per pupil 




^6 = 


ADM 


Average Daily Membership (attendance) 


X, = 


AVHO 


Aggregate value of housing owner 


occupied 


^8 = 


AVHB 


Aggregate value of housing ov;ner 


black 


^9 = 


AVHV 


Aggregate value of housing owner 


vacant 




RO 


Renter occupied 




hi - 


RB 


Renter black 




^12 ■ 


RV 


Renter vacant 




^13 = 


RW 


Race white 






RN 


Race negro 





The basic assumption underlying, the use of linear discriminate 
analysis is that we are in fact dealing with two separate populations • 
This requires a wide separatibn of moans between the populations 
under consideration. As can be ceen from Table II there is some 
validity to the assumption that we are dealing with two distinct 
sets of school districts in the state of Ohio. 
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TABLE II 

DISCRIMINANT ANALYSIS MPJANS FOR POPULATIONS AND 





W]. 




AGI 


88U8 


10458 


TVPP 


1U492 


1570 3 


APM 


0 .42 


0.U7 


TSM 


0.31 


0. 3U 


CP? 


613 


652 


ADM 


2897 


78 20 


AVHO 


18828U 


587162 


AVHB 


UUSO 


44 6 76 


AVHV 


1625 


4188 


RO 


95 501 


528939 


RB 


5671 


114819 


RV 


6 4 3 5 


40540 


RW 


121433 


3719 8 


RN' 


633 


8 n 7 u 
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wm ' V , Emiviz-' ioal Results 

mm Part A: Teachei* Salaries 

We ran two veroions of the model because of the suspected 
H differences; between urban and rural school districts. In the 

first we included all the variables in an OLS regression with 

■ the following results: 

■I AVG5 = 5 28 5 + .06 9AGI + .OUBTVPP + .4 0U5STM + .032ADM + 

B (.013)^' (.007)'^» (.081)''« (.010)* 

^ 232.89AGRE - 111.220D + 6.1UPTR 

■ (15i4.81)»'«»'« (100.8i4)»''^<»'« (19.75) 

R^ = .47 

■ -'Significant at .01 

gnifi cant at .05 (Standard Errors) 

mm em" r -leant at .15 

Average salaries went up almost seven cents for every dollar 

■ increase in AGI and over four cents for every additional dollar of 
TVPP in a school district. A forty cent increase for each mill of 

■ school tax along with the foregoing demonstrated that the financial 
mm condition of -the voters, the district tax base and voter willingness 

to tax themselves are the major explainers of the variability in 

■ average salaries. Adding small but significant amounts of explan- 
atory rower was the size of the district. 

■ While the existence of an agreement was responsible for $232 
mt in average salary variance the existence of a collective bargaining 

-^r/ari i /.at ion was d\3Sociated v;ith a negative coefficient. The 0D_ 

■ •/-^ri li^i not enter the equation at a high level of 'lignif icance 
)r,z ther--; v;us lesr, than I'V' chance that its' coefficient did not 

I '•■-'t iv.-ate the value for the r.opuiation parameter. Our A^-RE 

1 6 

p '"t' i c i en I v;ay '3iriiar in rj'i/n an-! size to lioilancl and Carrol's 

Ieric 
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variables denoting the existence of a collective bargaining agree- 
ment. We would accordingly conclude that collective bargaining 
units that have won a contract have succeeded in winning salaries 
above th(5 mean but that the mere existence of an organization 
advocating collective bargaining did not explain higher salaries. 
Indeed, the unexpected sign on OD plus the slight degree of col- 
linearity between it and AGRE introduces the possibility that 
two-way causality exists. 

Low average salaries may have caused teachers in the district 
to organize in an attempt to remedy their plight. PTR was not 
significant indicating that the pupil-teacher ratio, in association 
with the variables delineated in our model, was not different than 
zero in terms of its effects. The relatively low amount of ex- 
plained variance (R^ = .47) in this model stemmed from the lack 
of homegenity in the school districts included in the statewide 
sample. In attempting to determine if our model would be more 
appropriate for explaining the behavior of salaries in urban 
area school districts we reduced the size of our sample to include 
only the 133 SMSA districts. These included S center city and 
12 8 suburban districts noted in Tabl(^ TTI as being located in a 
county in one of Ohio's fourteen SM.':A'-. . Ta^•■io TV gives the 
si:r.ple correlation coefficients for ihf urban ."arr.ple. 



TABLE XII 



Cross Tabulation of Organized 
and Unorganized Ohio School Districts 
"by Urban Characteristics 



Count 



Row io 
Col 1o 

Tot i j 


No 

Organization 

I 


Organization 1 


Row Total 


Center j 
City i 

1 


3 

6o.O 
3.1 
1.3 


2 

i+0.0 

1.6 
.9 


5 
2.2 


Suburban ' 


52 

5^.2 
23.1 


76 
59. i+ 
58.9 
33.8 


128 
56.9 


Exurban 


hi 

U.6 
18.2 


51 

39.5 
22.7 


92 
i+0.9 


Col Tot. 


96 ! 129 
i+2.7 j 57.3 

1 
1 





Source: Mailed Questionnaire by Charles Blake, WSU 1972. 



' Our regreBoion equation wa^3 cjHtimated rolXow?^: . ---^ 

Urban AVOJ:> 561U + •OHBAOI + ,0U3TVPP ^ Jil^USTM + 

(.016)^* (•007)^' (.1109)?* 

( .011)-^ (lUO.OO)*^^^ (2ioai) 

2 

- S i ;\ni f 1 cant at .01 
•'••'•Si i^.nif icant at .05 

V.hen thir. estirr.ate is compared with our complete sample estimate 
we find that the intercept value for urban districts is higher 
bi;r. that the slope coefficients for AHT , TVPP , STM and ADM 
remain similar in magnitude. However, the existence of an or- 
ganization dummy enters the regression equation before AH RE 
and takes on a relatively smaller standard error* The existence 
of an ap.reement becomes statistically insignificant from zero 
indicatini^ that the mult icollineari ty present has caused the 

e^.timate to become unstable for the urban sample. In addition, 

2 

the lower R demonstrates that our hypothesis of SMSA districts 
beinv^ a more homogeneous group with rep.ard to salary variance is 
:alse. Increased significance and the larger slope coefficient 
for OD reinforces the idea that the direction of causality may 
b^ that low salaries are a major reason the existence of collec- 
tive bar^viining organizations occiir in those district^:.. 

In response to the question concerning thr^ effcctG of collective 
bargaining on salaries, we may answr^r^ tliat union agreements appear 
t:o have won small gains at b^^st at't^^r billowing for the financial 
cond i t- i or: of the school distr.^ict. Ai'T ^M' f ci't. h.-.'ve been limit-od 
to encompar^s such a small numl^er' o! district--^ t.hat their bargaining 



CoiTOlatjion Matrix of Ohio Urbcui Publiu Sehool Variables 

in " 133) 



AGI Tv'PF 
AGI l.OG .3G8 

TVPP 1.00 
STM 
ADM 
OD 

AGRE 

PTR 

AVGS 



STM ADM OD 
-.017 .190 .'.H^3 
.028 .1B7 
1.00 .060 .QU8 
1.00 -.QUO 
1.00 



AGKK PTR AVGS 

.18 9 -.15 5 .513 

.08U -.U69 .U6G 

.1U2 .07 5 .08 2 

.0U7 .079 .257 

.310 -.088 .067 

1.00 -.010 .181 

1.00 -.237 
1.00 



^^issults oouUI not b*/? treatod iov statist:! oal f^^ignif xoanov? o;'^ 
oompf>irv3jd with the OV.A v-ffurtu^ p^j? rjl-.j not niet>t tho ciM.to)^iDn 
lev«;l to the Btupwiaw ra>'>r0ys ioji in^ogi-aiiu The rclativ Jly 

high clagroe of ncJgativQ association that thin variablti lias w;'.th 

iniL' ^"^-^ '^een in Table IV, indicates that liip.hor T^upil-teaohc r 
ratios rnav be rolatisd to problGinp. of an adequate tax base in 
the disti-^ict. This exajnination of the urban sample indicate!? 
that ori7ianizational activity had not produced larp.er economic 
gains in urbanised areas than in the state as a v^/hole. 

The results of this section were presented in a paper 
entitled, "Effects of Collective Bargaining on Ohio Public School 
Teacher Salaries" by John Treacy, Russell Harris and Charles 
Blake at a March 29, 197U meeting of the Ohio Association of 
Economists and Political Scientists at Kent State University. 
A copy of this paper is attached. Note that the paper as 
presented acknowledges support of the National Institute 
of Lducation. 

i'art: b: Teacher Strikes 
Factor An-flysis 

In ^^rfJer to better understand the data base that is beinp. used 
a ..•Oi'ir.cn '"'actor analysis (R-type) v;an run asr.umin?; orthogonal deter- 
riiinants. From the unrotatod factor matrix five factnrr, were selected 
on t})e bani. s of their oi;^en valuos. 

The n;ax]mum eir.en value (first t actor) is r, .01 with the 
mini.ruum (Pifth frictor) beinp 0.r,l. The-' -irr^ fact'.r summarizes 
51.3 percent oi tlie variance in the data;, the s. cond , 18. U percent; 
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the? thirds 13 ,9 porcimt; the fourth ^ 11.7 pei/'cent; the last^ U.7 
p<n'\':ent. The communalit iea ranged from approxinuitely 95 percent 
lor The aggrogato houDing and rnntal variables to Igss than 5 
percent tor houses vacant for sale. Most of the variables have 
communalities of 2 5 percent or greater with many above 7 5 percent. 

The first factor, since it summarises 51 percent of the 
variance in the data, is by far the most predominant. The six 
aggi^^g^ate housing and rental variables, average daily membership, 
and race variables have high loadings on this factor. The housing 
variables all having loadings of at least .80 with average daily 
membership at .72 and race variables at .48. The common feature 
of these variables is that they imply a concentra^^ion or density 
of population with a fairly high propostion of non-white members. 
Consequently we may describe this factor as being representative 
of urbanization. 

The second factor is also meanin>7,f ul . Here, there are fairly 

high loadings for residential tax valuation (.59), total school millag 
(.93), all purpose millage (.85) and tax valuation per pupil (-.39). 
This factor may be labeled "bedroom*' suburban as housing tax 
valuation is likely to be high in such an area. Also, having 
no otner resources (such as industry) to draw from in terms of 
taxe'^, , these people would likely vote themselves higher millage 
rate.s in order to acquire satisfactory public services as well 
i^ropor education for their children. 

Th'."' third factor is also inaioativ^j of SJiburbia but of 
a f;uite different nature. Here hii\h loading occurred for adjusted 
proGS income (.57), tax valuation per pupil (.78) and cost per 



•pupil ('.89). ThiB factor can bs said to imply "industrial" sub- 
urbanization for several reasons. First in an industrial area 
one would expect higher incomef-: and thu.y a relatively larger size 
working force. Second, tax valuation per pupil is likely to be 
higher in such an area as indufstries are forced to contribute a 
sizable amount of- funds for public purposes. Third, cost per 
pupil is likely to be high in such an area as superior educational 
facilities are demanded since they can be had (largely) at 
industries' expense. 

While the first three factors are consistent with results 
obtained in previous researci (see appendix A) in this area, the 
fourth and fifth factors are obscure and provide little insight 
into the structure of the data. 

Discriminant Analysis 

Cf the fourteen variables used in the program Discriminant 

Analysis only 9 of them entered with a significance level of .10 

or greater. See Table V f or the order the variables entered and 

their respective F values. The discriminant function is: 

z = - 611.7(ADM)" - 113.5(PV)'^" - 127 . 1( AVHB) - 131.8(RB) 

+ 2405. KRN)'*'^' + 16.8(RO)'^" - 18 2 . 1 ( RW) - 1 . 0 ( AVHO)"""" 

+ 6 7 4.8(AVHV)'^'" 

''Significant at .01 
""Significant at .10 



-25- 

TABLl;-; V 







DI 


SCRIMINANT 


ANALY 


SIS I- 


' SCORES 




STEP 




F 


TO ENTER 




^2 


TABULAR F(95) 


TABULAR rC^O) 
















1 


ADM "' 




19. 27 


3 


B2U 


2.6 5 


7 . 10 


2 


RV 




2.39 


3 


62 3 


2.65 


2 . 10 


3 


AVHB 




17 . 2U 


3 


622 


2.65 


2 . 10 


4 


RB 




3.72 


3 


621 


2.65 


2 . 10 


5 


RN. 




80.66 


3 


6 20 


n / a 


2 . 10 


6 


RO 




in. 19 


3 


619 




2 .10 


7 


RW 




5.55 


3 


618 




2 .10 


8 


AVHO 




8.91 


3 


61/ 




2 . 10 


9 


AVHV 




6.35 


3 


616 




2 . 10 


10 


APM 




2.02 


3 


615 




2.10 


11 


AG I 




1.60 


3 


61U 




2. 10 


12 


TSM 




1.73 


3 


613 




2. 10 


13 


CF? 




0.50 


3 


612 




2.10 


14 


Tvrr 




n.27 


3 


611 




2. 10 




.STEP H - The step 
program. 


number in 


which 


the 


variable was entered in the 




r TO ENTER - 


The 


computed F 


based 


on a 


one wav analysis 


of variance. 



v-^ - The number of degrees of freedom in the numerator. 

^2 - The number of degrees of freedom in the denominator. 

TABULAR F(95) - The F value needed for being ^5% sure that the 

variables we have discriminate correctly. 

TABULAR F(90) - The F value noeded for '^0% surety. 



Ieric 



The relovant critical value ol: z was found by subBtituting 
the means of W-]_ and for the 9 variables entered such that: 

z^ = - 611.7 ( 2897) - 113 .5(B!^35 ) - 127 . 1(im50) - 131. 8(5671) 

+ 2405. 1( 633) + 16 . 8( 95501) - 182 . 1(12i433) - 1.0(188284) 

+ 674.8(1625) 

.'.z^ = - 2,046,223 

Zj = - 611.7(7820) - 113.5(40540) - 127.1(44676) 

- 131.8(114819) + 2405.1(8674) + 16.8(528939) 

- 182.1(37198) - 1.0(587162) + 674.8(4188) 

Z2 = - 4 ,987 ,678 

The critical value of z is found by ^2 ^ r • . . 

^ = - 3 , 5x6 ,950 . 5 . 

2 

From the linear discriminant function coupled with the critical 
z value we are able, with '^0 percent surety, to classify a school 
district into either a strike or a non-strike school district. 

The implication of the discriminant function derived is that 
the 'size' factor is of most importance in distinguishing school 
districts that have strikes from' those that do not. It must be 
remembered that all variables that discriminate si^.nif i cantlv are 
variables that loaded high on factor one which was characterized 
as the urbanization factor. This is certainlv consistent with the 
facts, f o in Ohio 4 7.1 percent of all urban areas have had work 
stoppages whereas 13.9 percent of r,uburban arean h^ive had strikes 
and only 7.2 percent of exurban area;-, have ha-i strikes. 

Since RN(race negro) war highlv positive, moaning that the 
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more negros' in a school diotrict the more likely that district is 
to be classified into v;^ or non-strike districts. 

VI . Conclusions and Recommendations 

In our cross-sectional analysis, V7e have specified the average 
salary loi' a large sample of Ohio's school districts. Our model 
has overcome a major weakness that was found in the Hall and 
Carroll, Kasper and'Baird and Landon studies. The results show 
that collective bargaining has had a positive but minor impact 
on teacher salaries. 

Other demographic and socioeconomic variables that probably 
could improve our analysis of the impact that collective bar- 
gaining is having on teachers' salaries would be: 1) the ratio 
of .T.ale-f emale teachers in each school district; 2) the type of 
collective bargaining contract in each school district; and 3) 
the -iverage age of male-female teachers in each school district. 
Moreover, a longitudinal study would shed considerable information 
on this issue since collective bargaining among teachers is rela- 
tively new in the nation. 

A hypothesis that racial tensions were a major contributor 
to strikes would have to be rejected. This lends credence to the 
ar^ruments that economic motives arc the primary source of unrest 
in school district labor relations. The deteriorating financial 
position of bedroom type suburbs would lead us to forecase 
greater labor strife in suburban districts in future periods. 
With increased teacher militancy for more ioh security, we can 
anticipate more conflict in teacher-school board labor relations. 
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Results of the diBorimlnate function analysis might yield 
Vdove. stable results if we had added in the 19 7 3 -7 U school year 
2 8 strikes to the file. However.^ thti validity of cross-section 
techniques on time influences variables is increasingly doubtful, 
particularly with the inflation rates experienced in the past 
year. 

Since our findings show that the Ferguson Act is ineffective 
in prohibiting strikes, Ohio and other states should legalize 
pnhlio employees' rights to engage in collective bargaining. 
Teacher labor relations could be improved in the nation providing 
teachers are given the legal right to engage in free collective 
bargaining. Once collective bargaining is established in public 
education, local school districts could begin to develop labor 
relation models that could improve human relations in the field 
of education. 
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PUBLIC B-lPLOViE LABOR RELATIONS 
SURm IN OHIO 

Dr* Charles H. Blake, Jr, 
Department of Econosilcs 
Wright State Univernity 
Dajton, Ohio U5U3I 

!• Names of Public esployee organizations in your district; 
Nane of Organiaatlon year Organized 

a, 



d. ^ ^ 



November 1, 1972 



la there a written contract? 

Yes No 



2, Specify natijre of issues, if any, leading to or^;ani2ation of enployeea. 



3. :.'us:b^r of errpioyees in each tsLrjjainin^ urdt: 1"'"'9 1^"^^ 

FTOfe^jiop.al teachin,^ staff ^ 

b, :;on- teaching; staff (clerical, c^todial, ^ 

lunchroom and caintenar.cs) 

Fercent of elifisiblo employees belor.^^'ir.g to €?ACh luj-,r'Unir.;5 unit in \yrs\ 
2k, ?rol'«ju::-».^!*.j»l '. e'iCiiir.aj j!*ii'f 

b, Non- teaching staff 



b. r.'on- teaching staff 



6. Do your contracts provide for dues deduction? 



10. 



Li. 



Yes 



No 



a. Professional teachi.ng staff .^-^ 

Won- teaching staff ^ " 

7. Is a grievance procedure provided for in your existing contracts? 

Yes Wo 

a. Professional teaching staff 

b. Non- teaching staff 



8. Wnich of the following are provided in uhe griG%nnce procedure to resolve any 
da-y-to-day issure that cay develop? 



a. arbitration 

b. mediation 

c. fao--findin.; 



Non^tgachlnvJ- ntaff 
a. arbttratLoa 



b. mediation 



f-i-t-f ir.iin.'. 



d. oVr.dT (rpccUV) 



■ I. 



9# Hiv^ X:rvc been any iny.*-.*: ^--^ . cr \^:jvy. .i^r^r.^;-- 
cff*') r;. o.Toloye-*.' i.r. r-:CT:r*.t >?-tr.'.7 11' 



a. Profo:::: LnriiL t-^i'rhir^ .-.taff 
How wo.^e trii^ isnue.: r-^u'*^lv'? i? 



;;r)-.vr t fy) 



, ";;A.rk-dj.y:;*' or " ii;- 



P-f. 



VXT"-- "V" r- 



b. Fa:t'f i.: iir. wi*,hr:i r-- :. r..r.on im. '-r-.o 

d. ^^■!•^^io:l with r*-2---r::'n'[j.*:\rr\.: 

h. r*:. : r- • .\r:. r : -n 

i. A :■. ;.:-ry .;rnL-T l^: ■ ; 



vOat V'Wt - if any» w^r-^ J;:*;^ ..p ,n V'lr ; ^ L;..; u::i: or in i Lvi 



copy A, 



12, Wiat procedures were used to reinstate asv/ of the Individuala or the bargaining 
unit for violating a "no strike" agreecent? specify, 



Which of the procedures listed in Question 10 are provided in each existing 
contract to resolve work stoppages, strikes c? any impasse that may occur? 

Specify ProceCurea 

a. Profesaional teachlr^ staff 



b. Kon-teaching staff 



lU. GpecitV any changes you would ro^OTtr^nd tio the fer^-uiion Act, 

^5 • PloAsa spp.d A copy of '-:?ach coptraat vnt:. .vo'::* cr.nloy^^cj' labo r or.ci^'. : z '\\ \ ^\ 

if one errists > * 

l6« Do you want a copy of the S'ii'vey report? To whon shoidd it be sent? 
17. ?«acie of your school district: 



'*>.ar::\ you for ccrrplutir./^ ♦•.hi.i ;;'xvey for 



